MUHUCTEPCTBO HAVKH U1 BBICIHEI'O OGPA3SOBAHUS

9 POCCUNCKON ®EJIEPALIUU
U denepanbHOE rOCy 1apCTBEHHOE OI0KETHOE 00pa3oBaTe/IbHOE yUPEKIEHUE
"'? BBICIIIETO 00pa3oBaHus

«MaruaToropcKkuii rocy 1apcTBEHHBIN TexHHYeckui yuupepentet um. I'.M. Hocosa»

YTBEPXJIAIO
Jupexrop UOuAC
B.P. Xpamiun

(P e

13.02.2024 r.

PABOUYAS IIPOT'PAMMA JUCHUIIJIMHBI (MO/LYJIS)

IIEPEXO/HBIE I[TPOLJECCHI B 5J/IEKTPOSHEPI'ETHYECKHUX
CUHCTEMAX

HaripaBiieHue MoroTOBKH (CIENUuanbHOCTh)
13.03.02 D1eKTpOsHEPreTUKA | IEKTPOTEXHUKA

HarmpasjieHHOCTB (TTpOQHIIL/CrIeUaNi3aLlKs) IPOTPaMMBbI
DnekTpocHab)KeHne

VpoBeHs Bbiciero 06pazoBanus - OakajaBpuat

dopma 00ydenus
oYHas

WuctutyT/ pakynsrer  VHCTHTYT SHEPreTHKY H aBTOMATH3HPOBAHHbIX CHCTEM

Kadenpa DIIeKTPOCHA0KEHHSI IPOMBILIIEHHBIX NP PUSTUH
Kype 3,4
Cemectp 6,7

MarauToropck

2024 ron



Pabouas nporpamma coctaBnexa Ha ocHoe PI'OC BO - 6akanaBpuar 1o HanpaB/IEeHUIO
moarotorku 13.03.02 DnexTposHepreTHKa i ANEKTPOTeXHUKa (Ipukas MunobpHayku Poccuu ot
28.02.2018 r. No 144)
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JIucr aktyanusanuu padoueii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
y4eOHOM ToJly Ha 3aceJaHuu Kapeaphbl DIEKTPOCHA0KECHUS TPOMBIIIIICHHBIX MPEATPUSTUHN

IIporokomor 20 1. Ne

3aB. kadeapoii A.B. EapraHOBa

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmsanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl DICKTPOCHA0KEHUS TIPOMBIIUICHHBIX MPEAIPHITHN

[Ipotokom ot 20 r. Ne
3aB. kadeapoii A.B. Bapranosa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peaymsanuu B 2027 - 2028
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl DICKTPOCHA0KEHUS IPOMBINUICHHBIX MPESITPUITHN

[Iporokom ot 20 . Ne

3aB. kadeapoii A.B. Bapranosa

Pabouas mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2028 - 2029
y4eOHOM oy Ha 3aceJaHuy Kapeapbl DISKTPOCHA0KCHHS TPOMBIIIICHHBIX MPEATPUSTHN

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.B. EapraHOBa




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

N3ydenne npuarH BOSHUKHOBEHHSI i (PH3UUECKON CYIIHOCTH MEPEXOAHBIX MPOIIECCOB, a
TaK)K€ METOJIOB MX KOJIMYECTBEHHOW OIEHKU. CTYIEHTBHI JIOJDKHBI UMETh IPEJCTaBICHUE O
MEePEXOTHBIX 3JE€KTPOMATrHUTHBIX u 3JIEKTPOMEXAHUUECKUX npoiieccax B
3JICKTPOIHEPTETHYCCKUX CHUCTEMax, 3HAaTh OCHOBHBIE IIOJIOKCHHMsSI Kypca M yMETh pellaTh
MPAKTUYECKHUE 3a/ladd, HalpaBJICHHbIE Ha oOOecredeHrne HAACKHOCTH pPabOTBHl OTIEIBHBIX
3JIEMEHTOB U AJICKTPUUECKONU CUCTEMBI B IICJIOM.

2 MecTo JUCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe1bHOI POrpaMMbl

Hucuunnuna [lepexonHbple mponecchl B AJIEKTPOIHEPTETUUECKUX CHCTEMax BXOIUT B
qacTh y4eOHOro TIuiaHa, (QOpMHUPYEMYI0 yYaCTHHUKAMH O0pa30BaTEIbHBIX  OTHOIICHHMA
00pa3oBaTesIbHOI MPOrPaMMBI.

Jns  W3ydeHUs  JUCHUIUIMHBL  HEOOXOOMMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(hOpMUPOBAHHBIE B PE3YJIbTATE U3yUEHUS TUCIUIUINH/ PAKTUK:

®dusuka

TeopeTnueckre OCHOBBI JEKTPOTEXHUKHI

DNEeKTPUYECKUE MAIITUHBI

Matematuueckue 3a1a4u SHEPreTUKU

3HaHusa (yMEHHUs, BIAJCHUS), MOJIYYCHHbIE IPU U3YUYEHUH JaHHON AUCHUIUIMHBI OYIyT
HEOOXOIUMBI JUIsl U3yUCHHS TUCIUTLTIH/TIPAKTHK:

DNeKTpUUECKHUe CTAaHLIUU U TIOJICTAHIINH

[ToaroroBka K mpoiierype 3allrThl ¥ 3a11UTa BHITYCKHON KBATH(PUKAITMOHHOHN paboThl

Penelinas 3amuTa 1 aBTOMaTUKA JJIEKTPOIHEPTETHUECKUX CUCTEM H CETEN

OnepaTuBHO-IUCIIETYEPCKOE YIPABICHHUE B 3JIEKTPOIHEPTETHUECKUX CUCTEMAX U CETIX

3 Komnerenuun odyuaromierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pe3y/ibTaTbl 00y4YeHust

B pesynprare ocBoeHus aucuuiuiiHbel (Monyis) «llepexomHble mpoueccsl B
JIEKTPOIHEPTeTUUECKUX ~ CHUCTEMax» OOydaromuiics JOKeH o0yafarte  CleIyHOLUMU
KOMIIETCHIMSIMU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHA KOMIICTCHIIMH

[IK-5 Cnoco0OeH olieHMBaTh HOpPMAalIbHbBIE, YTSDKEIEHHbIE M IOCIeaBapUMHbBIE PEXUMBI U
JUKBUAMPOBATh ABAPUHHBIE PEKUMBI paO0Thl 00BEKTOB MPO(ECCHOHATBHOMN AEATEIbHOCTH

[TK-5.1 Opranu3oBbIBacT MpOBEJICHHE aBapHUITHO-BOCCTaHOBUTEIIbHBIX U
PEMOHTHBIX PA0OT Ha 000PYIOBAHUH ITOICTAHIIMI

[1K-5.2 [IpoBoguT mNpOPMIAKTUUECKWE HWCHBITAHUA U OCYLIECTBIISAET aHaIM3
(YHKIIMOHMPOBAHMS YCTPOMCTB peIeHHOMN 3aIIUTHI U aBTOMATHKHU

[TK-5.3 CocraBnsier CcXeMbl 3aMElIeHHs Ha OO0CITy)XKuBaeMOM 00OpY/IOBaHUH,

paccUMTBIBA€T  IMAapaMeTpbl  peXUMa  KOPOTKOTrO  3aMbBIKaHMS  Ha
obopynoBanun PY u JIOII, paccuuThiBaeT M BBIOMpAET YCTaBKU U
XapaKTEPUCTUKH YCTPOUCTB P3A




4 CTpyKTYypa, 00bEM U coep KaHNe TUCUUTLTHHBI (MOIYJIs)
OO01mast TpyI0eMKOCTh TUCIUIUIMHEI COCTaBIsAeT 5 3aueTHbIX equnul] 180 akax. yacos, B

TOM YHCJIC:

— KoHTakTHas pabora — 109,15 akan. gyacos:
—aynutopHas — 105 akaz. yacos;

— BHeayautopHas — 4,15 akaj. yacos;

— camocTosTenpHas padbota — 53,15 akaj. yacos;
— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. gac;
— MOJTOTOBKA K dK3ameHy — 17,7 akaj. yac

dopma aTTecTaluy - 3a4ET C OLEHKOM, 3K3aMEH

Paznein/ rema
JIHACLUATIIINHEL

Cemectp

AynutopHas
KOHTaKTHast
paborta

(B akaz. gacax)

Jlek.

11a0.
3aH.

MIPAaKT.
3aH.

CamocrosTenbHast
paboTa cTymeHTa

Bung camocrosTensHO
paboThI

dopma TeKyIIero
KOHTPOJIS
yCIIEBAEMOCTHU U
TIPOMEKYTOTHOMN
aTTecTaluuu

Kon
KOMIIETEHLINN

1. DNIEeKTPOMArHUTHBIC

ICPEXOOHBIC  ITPOLECCCHI
HpOCTCﬁIHPIX LCTIAX.

B

11 Tlepexonnbie
MPOIIECCHI B
MPOCTEHIINUX
TpexdasHbIX
Bunsr
3aMBIKaHUH.
TpexdaszHoe KopoTkoe
3aMBIKaHUE B
HEPa3BETBIICHHOW IIETIH,
TMOIKJTFOYCHHOU K
HUCTOYHUKY
CHHYCOHMIaJIbHOTO
HaTIPSDKEHUS
IIOCTOSHHOM YacCTOTHI M
ammumatyael. 3Menenne
BO BPEMEHHU TOKa M €ro
COCTAaBJISIIOIIMX.
VYcnoBus, npu KOTOPBIX
MTHOBEHHOE 3HAYeHUE
TOKa B JaHHOW (aze
MOJTy4aeTCst
MaKCHMaJIbHBIM.

Pacuer u aHanm3 TOKOB
KOPOTKOTO 3aMBIKaHWUsL.
OO0wmue METOIUKHA
pacuera TOKOB
KOPOTKHX 3aMBIKaHUI B
OTHOCHUTEIILHBIX u
MMEHOBAHHBIX
eIMHUIIAX. Cucrema
OTHOCHTEIBHBIX
enuaul].  CocraBieHue
cXeM 3aMeEIlEeHUs.
[TpubmamxeHHass oOLEHKA
SKBUBAJICHTHON
MOCTOSHHOM ~ BpEMEHU
anepuoaNMIECKOn
COCTaBJISIONICH B
CIIOKHOM

LIeTIsIX.
KOPOTKHX

4,9

ITonroroBka Kk 3amure
nabopaTopHOii paboThI
Ne 1 «Tpexdasnoe
KOPOTKOE 3aMbIKaHHE B
MpOCTEHILIEH HEemn»
BbinosiHeHue PI'P Nel
«Pacuer TOKOB
KOPOTKOTO 3aMbIKaHUS B
MpOCTEHIIeH ceTn»

3aIIuTa 1a00paToOpHOM
pabotsr Ne 1
«Tpex¢azHoe KOpoTKoe
3aMBIKaHHUE B
npocTeimei nenu»
PI'P Nel «Pacuer ToxoB
KOPOTKOT'O 3aMbIKaHHS B
npocTeiieit ceTmy

IK-5.1,
IK-5.2,
IK-5.3

Wroro no pazneny

4,9




2. TlpakThueckre METOJbI
pacieta TOKOB KOPOTKOTO
3aMBIKQHUSI

2.1 Vuer
3HeprocucteMsl. MeTtona
pacueTHBIX KPHUBBIX.
Meron THUIIOBEIX 6

kpuBblXx. [Ipumenenue
OBM  jgna pacuera
JNEKTPOMATHUTHBIX

HEPEXOAHBIX MIPOLIECCOB.

BrimonHeHne pacueTHO-
rpaduueckoit padboThl
Ne2 «PacueT TOKOB
KOPOTKOTO 3aMBIKaHHUS
METOJIOM THIIOBBIX
KpPUBBIX»

PacuerHo-Tpaduueckas
paborta Ne 2 «Pacuer
TOKOB KOPOTKOTO
3aMBIKaHUSI METOJIOM
THTIOBBIX KPHUBBIX)»

IIK-5.1,
IK-5.2,
I1K-5.3

Uroro mo pazneny

3. YpaBHeHuUs
AIIEKTPOMArHUTHOTO

HEPEXOTHOTO npoiiecca
CHHXPOHHBIX u

ACUHXPOHHBIX MalllH

3.1 Meroasl pacuera
HEyCTaHOBUBILIETOCS
KOPOTKOTO 3aMBIKaHUS.
Hcxonnele ypaBHEHus.
HMuanykruBHOCTH
OOMOTOK  CHHXPOHHOH
MamuHel. O000IEeHHbINH| 6

BEKTOP TpexdazHoit
CHCTEMBIL. 3ameHa
MEPEMEHHBIX.
Bexropnas numarpamma
CHHXPOHHOT'O
reHeparopa.

Brimonnenne PI'P Ne 3
«ITocTpoenne
BEKTOPHOM THarpamMmbl
CHHXPOHHOM MaITHBD)
TloaroroBka k 3aniure
11a00paTOPHO PabOTHI
No2 «HccnemoBanue
PEIKUMOB pabOTHI
CUHXPOHHOTO
TeHepaTopa C IMOMOIIBI0
BEKTOPHBIX AUATPAMM).
IToaroroska k AKP Nel
«O01ume cBeIeHUs O
TEPEXOIHBIX MPOIIecCcax.
TpexdaszHoe kOpoTKOE
3aMBIKaHUE B
MpOCTENIEH LEnH.
IIpuHuun neicTBus
MAIllMH NEPEMEHHOTO
TOKa»
TloaroroBka k 3aniure
11a00paTOPHOM PabOTHI
"IlocTpoeHne yriaoBbIx
XapaKTePUCTHK
CUHXPOHHOTO
reseparopa"

3amura PI'P Ne 3
«ITocTpoenwue
BEKTOPHOH JMarpaMmbl
CHHXPOHHOW MaIlluHBI»
3amura J1abopaTopHON
paboTer Ne2
«MccnenoBanune
PEKUMOB PabOTHI
CHHXPOHHOI'O
reHepaTopa ¢ MOMOIILI0
BEKTOPHBIX JHarpammy».
OTIOPHBIN KOHCIIEKT
nexuuii, AKP Nel
«O0mme cBeneHus 0
MEePEXOIHBIX
nporieccax. TpexdasHoe
KOPOTKOE 3aMbIKaHHE B
npocTeiIei nenu.
IIpuHuun nevictBus
MaIlliH NEPEMEHHOTO
TOKa»
3amuTa 1a00paTOpHOIL
pabotsr "l[locTpoenwne
YTJIOBBIX
XapaKTePUCTUK
CHHXPOHHOI'O
reHepartopa"

IK-5.1,
IK-5.2,
IK-5.3

Wroro no pazneny

4, Havanpabri MOMEHT

BHE3AITHOI'O HAapylICHUA




4.1 HeycraHOBHUBIIHECS
PEKUMBI KOPOTKOT'O
3aMBIKaHUSL.
[Tepexonubie u
ceepxmnepexoansie J/1C
u CONPOTHUBIICHUS
CHHXPOHHBIX
TeHEePaTOpOB.
Omnpenenenue 91C
re’eparopa n3| 6
BEKTOPHOH TUarpamMmbl
MPE/IECTBYOIIETO
pexuma.
XapaKTepUCTUKU
JIBUTaTeNeH u
000011IeHHON  Harpy3Ku
B HAYaJbHBIH MOMEHT
MepeXoIHOTO IpoIecca.
Brusane

IToAroToBKA K 3aIlIUTe
11a00paTOPHOI PabOTHI
Ne3 «Buezannoe
HapyIIeHHe peKrIMa
paboTHl CHHXPOHHOTO
reHeparopa»

3aIuTa JIabopaTopHOi
paboter Ne3
«Buesannoe
HapylIeHHe pexrMa
paboOThI CHHXPOHHOTO
reHepaTopa

MK-5.1,
I1K-5.2,
IK-5.3

Wroro no pazneny

5. YcTaHOBUBHIMICS DPEXUM
Tpex(azHoro KOPOTKOTO
3aMbIKaHUS

5.1 Pacuer
YCTaHOBUBIIETOCS] TOKa
Tpex(}ha3HOro KOPOTKOTro
3aMbIKaHus. BnusiHue n
yuer geiictBus APB.
Tlonarus 0
KPUTHUYECKOM TOKE U
KPUTHUECKOM
peakTuBHOCTH. Pacuer
YCTaHOBUBIIETOCS] TOKa
KOPOTKOTO 3aMBIKaHUS B
CXeMe€ C HECKOJIbKHUMU
HWCTOYHHMKAMH. BiusHue
Harpy3Ku Hu ee
MPUOIH3UTENHHBINA YUET.
Bri6op
3JIeKTPOOOOPYHOBAHHUS
10 YCJIOBHUSM TOKOB
KOPOTKHX  3aMBIKaHHU.
Biusianue APB Ha
MEPEXONHBIA  TIpoIece
npu KOPOTKOM
3aMBIKaHUH.
Kputnueckoe Bpems u
BIIMSTHHE Ha HETO
pasnM4HBIX  (aKTOPOB.
M3menenne Bo BpeMeHH
ONC u HampsbKkeHUs

Brinonnenne
ayaUTOPHOMN
KOHTPOJIbHON paboThI
Ne2 «Bue3zamHoe
HapyILICHUE peXuMma
CHHXPOHHOTO
TeHEepaTopa»

AKP Ne2 «Buesamnoe
HapyLICHHE PEeXKUMa
CHHXPOHHOTO
reHeparopa»

IK-5.1,
IK-5.2,
IK-5.3

Wroro no pazneny

Hroro 3a CEMECTpP

17

17

17

20,05

3a0

6. CraTnyeckas
YCTOWYHBOCTD

3IEKTPUYCCKOI CHCTEMBL.
VYpaBHeHHUS ~ OBWKCHUS U
KPUTEPUH CTaTHYECKOM




6.1 VY cToi4nuBOCTh
PEKMMOB CHCTEM TIPH

MaJIbIX  BO3MYIICHHUSX.
E;iiﬁi:m , FZJT: TozrotoBxa K sammre | samuTa naGopatopHoit
CKODOCTH,  YCKODCHHAL 11abopaTopHOi paboOTHI paboTer Ned
MOIIHOCTH, Ne 4 «Cratudeckas u «CraTnyueckas u
JIMHAMHAYECKasT JIUHAMHAYECKasT
iii?:ﬁli?Sﬁ N;(:IZ;:;Z’ YCTOWYUBOCTD YCTOWYIHBOCTH
TpaTieckne HB(J)'ICKTpOHepeILa‘{I/I » 3ne1<Tporéepez[aqH» 5 TK-5.1,
KDHTEpHH CTATHYECKOH 2 4 4 JITOTOBKA K 3ammre | 3amuTa 1aboparopHon TK-5.2.
N nabopaTopHO paboOTHI pabotbr Ne 5
YCTOHYUBOCTH TK-5.3
mpocTeimei Ne 5 «MccnenoBanue «HccnemoBanue
SeKTPUUECKOH BJIMSIHUS TAPAMETPOB | BJIMSIHUS HapaMeTpOB
cucTeMbL. MeTox Mabix 2JIEMEHTOB, CXEMBI U ) 2JIEMEHTOB, CXEMBI U )
B —— peXuMa dIEKTPUIECKOH | peKHMa IIEKTPUICCKON
Crarmiacckas CHCTEMEBI Ha CHCTEMEBI Ha
. YCTOHYUBOCTB» YCTOWYHUBOCTE
YCTOWYHBOCTh C yUETOM
NEUCTBUSL  PETYIATOPOB
BO30YKICHUS u
CKOpOCTH.
Hroro no pazaeny 2 4 4
7. V3MeHeHue pexuma Ipu
OOJIBLINX BO3MYIIICHUSX.
JlnHaMuueckast
YCTONYHBOCTh
SIEKTPUIECKON CHCTEMBI.
Kpurepun JMHAMUYECKOM
;'plﬂ HSMeHeHH%giiﬁﬁi IToxroToBka K 3amre | 3ammra JabopaTOPHOM
J1a00paToOpHOI paboOTHI paboTer Ne6
BOMYLICHHAX 1 MaJIbIX No 6 «MccmenoBanme «HccnenoBanne
MSMCHCHUAX CKOPOCTH BIIMSIHHUA HA BJIIMSIHHUA HA
i;(;;a:;;e;z;m ;:E:gigﬁg; ﬂHHanquCKym ,ELI/IHal\\/fI/I‘ICCKyIO
HOHﬂTI/IC ZlI/IHaMI/I‘{CCl(Oﬁ yCTOH'{HBOCTb yCTOI/l‘{I/IBOCTb
N —— CHHXPOHHOTO CHHXPOHHOTO
DHepreTHuccKie reHeparopa Buaa reHeparopa Buaa
COOTHOLICHS npu KOPOTKOT'O 3aMBIKaHHS ]3 KOPOTKOT'O 3aMBIKaHHSI ]3
' Croco6 AJIEKTPOIHEPreTUYECKOM [3IeKTPOIHEPreTUIECKOM
Kaqaﬂmxv CHCTEME» CHCTEME»
gﬁ’;ﬁgim " Herlg Boimonsenue PTP Ned | 3amra PTP Ned TK-5.1,
KpaTepHE 4 4 6 4 «I/ICCJIGIIOBaHI{e «HCCHGL[OBaHI{e TIK-5.2,
P —— ,HI/IHaI\\’/[I/I‘IeCKOI/I ,E[I/IHaI\\’/II/I‘IeCKOI/I TIK-5.3
yCTOﬁ‘IHBOCTH. AHaJII/I?) yCTOI/I‘{I/IBOCTI/I yCTOH'{HBOCTM
HpOLIECCOB ¢ yueToM CHHXPOHHOTO CHHXPOHHOTO
tbopeaporxH reHeparopa M%TO)J,OM reHeparopa MeiTOZLOM
B030yxneHusi. [loHsTHe THIOANCH HHOLHaHeH»
pe3yHBTI/IpyIOHICi/II HO)IFOTOBKa K Ol'IOpHI?‘II/I KOHCIICKT
yerofrasoctn, TIpomece Hanucannio AKP Ne3 nexmuii, AKP Ne 3
BHIIANCHAA TCHEPATOPA «Crarnueckas u «CraTuueckas u
- CHHXpOHM3MA. anﬁaquecxaﬂ m/IHaI:mquKa;{
ACI/IHX OHHBIE DEIKAMEL yCTOI/I‘{I/IBOCTL yCTOI/IqI/IBOCTB
YCJ'IOBIfI)e p CHHXPOHHOTO CHHXPOHHOTO
TeHEepaTopa» reHeparopa»
PECHHXPOHH3AIINH.
Wroro no pazneny 4 4 6 4
Hroro 3a cemectp 18 | 18 18 | 33,1 JK3aMeH

8. Cratuyeckas
YCTOMUUBOCTbh MPOTSHKEHHOH

JIMHUU 3JICKTpOIICpEaadn




8.1
nepeaayu
JNEKTPOIHEPTHU Ha
JAIbHUE  PAcCTOSIHUS.
CocraBnenue CXEMBI
3aMelIeHUs.
Omnpenenenne
napamMeTpoB
Kpyrossie
MOIITHOCTH.

OcobeHHoCTH

pexxuma.
JMarpaMMbl

Brimonnenne pacueTHo-
rpaduyeckoii paboter No
5 «HUccrnenoBanue
PEKUMOB pabOTHI
npotspxeHHo# JIDII ¢
MOMOIIBIO KPYTOBBIX
JTUarpaMM MOIITHOCTH

3amura
pacueTHO-rpadUUECKOM
pabotbr Ne 5
«HccnenoBanue
PEXKUMOB PabOTHI

npotsoreHHoin JIDII ¢

ITOMOIIBIO KPYTOBBIX
JIMarpaMM MOITHOCTID

MK-5.1,
I1K-5.2,
IK-5.3

Utoro mo pazneny

Uroro 3a cemectp

17

17

17

20,05

3a0

9. TlepexomHble MPOIECCH B
y37aX HArpy3KH IPU MajbiX

BO3MYILICHUAX

9.1 Busr "
0coOeHHOCTH

MIEPEXOIHBIX IPOLECCOB
B y3/lax Harpy3kd Mpu
MajbIX  BO3MYIICHHSX.
JlaBuHa  HaNpPSDKCHUSL.
Brusane Ha
YCTOWYHBOCTH y3JI0B
Harpy3Ku Oarapeit

IToaroToBka k
Hanucanuio AKP Ne 4
«CraTnueckas
YCTOMYHMBOCTH
npotsokeHHbIX JIOII.
VCcTOMYMBOCTD
Harpy3Km»

Hammcanne AKP Ne4
«Crarnueckas
YCTOWIHBOCTH

npoTspkeHHbIX JIDIT.
VcToNuuBOCTh

HaATrpy3Km»

IIK-5.1,
IK-5.2,
IK-5.3

Hroro no pazneny

10. ITepexoaHbie MPOIECCHI B

y371ax Harpysku
OOJIBLINX BO3MYILIEHHUSX

npu

10.1 Biusaue GOIBIINX
BO3MYILIEHUI Ha
PEKIMBI Y3JI0B
Harpy3kd. Camo3amyck
ACHHXPOHHBIX
JIBUTATEJICH.
Camo3aryck
CHUHXPOHHBIX
JIBUTATEIICH. Pes3kne
HU3MCHCHUSI PpEeXKHUMa B
cHcTeMax
AIIEKTPOCHAOKEHHUS.
OyHKIUH  PeTyJsITOPOB
BO30YXJEHUS. 3aKOHBI
peryImpoBaHus
BO30YXKJICHUSL.
Pexomennanun o
BBIOODY 3aKOHOB
peryJIMpoBaHusl.
JononHuTebHEIE

yCTpoiicTBa TUTSt

TloaroroBka K 3amiure
nabopaTopHOii paboThI
No 7 «Ilepexomnbie
MPOIIECCHI B y3J1ax
Harpy3KH TpH OOJIBIIUX
BO3MYIICHHSIX
IToaroroska k AKP Ne4

JlaGoparopHast pabora
Ne 7 «Ilepexonnbie
MPOIIECCHI B y3J1aX

HaArpy3KH MpU OOJIBIINX
BO3MYIICHUSIX)
Hanucanune AKP Ne 4

IIK-5.1,
IK-5.2,
IK-5.3

Wroro no pazneny

11. TlepexomHble MPOLECCHI
MpU HApYLICHUH CHMMETPUH

Tpex¢a3zHoH 1enu




11.1 OcobeHHoCTH

UCCIIeZIOBAHUS .
IMoaroroBka k 3amure | 3ammra 1a00paTOPHOI
HECUMMETPHYHBIX N
nabopaTopHOi paboTHI paboTsr Ne 8
MEPEXOIHBIX TPOLIECCOB.
MeToxr acueTa Ne 8 «BHeszanHoe «BnesanHoe
p onnodaznoe K3 onnodasnoe K3
HECUMMETPHYHBIX
. CHHXPOHHOTO CHHXPOHHOTO
KOPOTKHX  3aMBIKaHHUH.
OBDA3OBAHME  BBICIIIX reHepaTopa» reHepaTopa» TIK-5.1,
P spmoHenme PIP No6 | sammra PTP Ne6 TK-5.2,
TapMOHHUK pu
«Ormpenenenue TokoB | «OmpeneneHne TOKOB IK-5.3
HApYIICHHH CUMMETPHU
N TpexdazHoro TpexdazHOro
Tpex(ha3HOH  CHCTEMBI.
N HecummerpuuHoro K3 | mHecummerpuunoro K3
CucrteMbl  ypaBHEHHH
METOJIOM METOZIOM
Kupxroga npu
CHMMETPUYHBIX CHMMETPUYHBIX
HECUMMETpHH.  MeTon
COCTaBJISTIOIIUX COCTABJISIOIINX)
CHMMETPUYHBIX
COCTABJISIOIIUX.
Uroro mo pazneny
12. CxeMBl  OTHEIBHBIX
110CJIe/I0BATEIIbHOCTEH
121 ComnporuBieHue
ANMEKTPUIECKUX MAIIINH,
HarpysKku [lonroroBka x
pysit, Harmcanne AKP NoS
TpaHc(hOPMATOPOB, Hanmcanuio AKP Ne 5
«Pacuet pexuMoB
aBTOTPaHC(HOPMATOPOB, «Pacuer pexxumMoB .
. . MIPOJIOIBHOMN H
BO3IYIIHBIX JIMHUHA W TPOJONBHOM U . IIK-5.1,
o . MOTIEPEYHOM
Kabenell 1 TOKOB MOTIePEYHOM TIK-5.2,
o o HecuMMeTpun. Pacuer
oOpaTHOW W HyJEBOUH HecuMMeTpuu. Pacuer TIK-5.3

IIOCJICA0BATEIbHOCTEH.
CocraBiieHue cxXeM
mpsiMOH, oOpaTHOW U
HYJIEBOI
MOCJIEI0BATEILHOCTEH.

TokoB K3 Ha HU3KOM
HAPSDKEHUH U B CETAX
IIOCTOSTHHOTO TOKa»

TokoB K3 Ha HU3KOM
HanpsHKCHUU U B CECTAX
IIOCTOSIHHOI'O TOKa»

Wroro no pazneny

13. IlepexomHble MpPOLECCHI
npu OJIHOKpPATHOU
MONepeYHON HECUMMETPHUH




13.1 I'panuunble

yciioBus u
COOTHOIICHUA MEXOY
CUMMETPUYHBIMU

COCTaBJIAIOIIMMH TOKOB
W HampsDKeHWH Ui
OCHOBHBIX BUJIOB
HECHUMMETPHYHBIX
KOPOTKHX  3aMBIKaHHH.
Breipaxenus s
COCTaBJIAIIOIIUX TOKOB M
HalpspKEHUH B MecTe
KOPOTKOT'O  3aMBIKaHUs.
BexropHeie auarpamMmbl
TOKOB W HaNPsHKEHHUH.
[TpaBuna
9KBUBAJIEHTHOCTU
MpsIMOU
MI0CJIEZI0BAaTEIbHOCTH.

KoMmiekcHble  cxemsbl| 7

3aMelIeHUs.
IIpumenenne
MPaKTUYECKUX METOJIOB
UL pacuera
HECUMMETPHYHBIX
KOPOTKHX  3aMBIKaHHH.
Pacnpenenenue u
TpaHchopMalusi TOKOB
u HaIpspKEeHUN
OTJENbHBIX
HOCJIeI0BATEIbHOCTEH.
CpaBHeHHE pa3IMIHBIX
BUJIOB KOPOTKHX
3aMbBIKaHUN. XapakTep
U3MEHEHUs.  TOKa U
HalpsDKEHUsT  IIPSAMOM
MOCJIEI0BATEILHOCTH
re’eparopa npu
Pas3siInIHbIX KOPOTKUX

BBITIOJTHEHUE PACIETHO-
rpadudyeckoi paboThI
Neo7 «Pacuer pexxnma

Hecummerpuaaoro K3 B

ceTn»

3aIuTa
pacueTHO-rpadUUECKON
pa6oter Ne7 «Pacuer
pexnma
HecumMeTpudHoro K3 B
CeTm»

IIK-5.1,
IK-5.2,
IK-5.3

Wroro no pazneny

14. Pacyer mepexogHOTO
mpolecca Mpu OJHOKPAaTHOM

HpO,HOJILHOﬁ HECUMMETpUU

14.1 I'parnunbie
yCIIOBUS u
COOTHOIICHUS ~ MEXIY
CHMMETPUYHBIMU

COCTaBIIOIIMMH  JUIS
CIly4aeB OOpbIBa OIHOI
u 1ByX (a3. BeipaxkeHus
TS COCTaBJISAOIIUX

TOKOB M HanpshKeHUil B| 7

MeCTe TIPOIOITEHON
HECUMMETPHH.

TTocTpoeHre BEKTOPHBIX
auarpaMM = TOKOB U
HaIPsSKEHU .

KomiiekcHbIE  CXEMBI
3aMeleHui mpu oOphIBe
omHOW ™ JABYX (a3.

ITonroroBka x
nanucanuio AKP Ne 5

Hanucanne AKP Ne5

IK-5.1,
TK-5.2,
IK-5.3

Uroro no pazneny

15. Pacder TOKOB KOPOTKOTO
3aMBIKaHUS B yCTAaHOBKax

Hanpspkearem 10 1000 B




15.1 Ydyer akTUBHBIX U 3aluTa
MHIYKTHBHBIX BEITIOTHCHHE pactieTHo= pacueTHO-TpaduIecKoit
CONPOTUBIICHUI rpadueckoii pabots paboter Ne§ «Pacuer
OTHENBbHBIX 3JIEMEHTOB N\e8 «Pacuer Toxos TOKOB KOPOTKOTO TK-5.1,
7 1 1 2 |KOpOTKOTO 3aMbIKaHHS B TIK-5.2,
YCTAaHOBOK. Vuer yCTaHOBKAX 3aMbIKaHUs B ITK-5.3
CONPOTHUBIICHUIA YCTaHOBKax
HanpspkeHuem 1o 1000
KOHTaKTHBIX By Hanpspkenuem 10 1000
COETMHEHHH. B»
Uroro no pazneny 1 1 2
16. PacyeT TOKOB KOPOTKOTO
3aMBIKaHUS B HeTsIX
MOCTOSIHHOTO TOKa
16.1 CxeMbI
3aMeIIeHMsI. [Moaroroska k TK-5.1,
7 1 2 2 Hamucanue AKP Ne5 TIK-5.2,
ConporuBieHus Harnmcanuto AKP Ne 5 K-5.3
JJIEMEHTOB.
Hroro no pazneny 1 2 2
Hroro 3a cemectp 18 118 | 18 |331 9K3aMeH
17. TIpomesxyTouHas
arrectauus Nel
TIK-5.1,
17.1 Dx3amen 6 3,15 |TToaroToBka K 3K3aMeHy Craauva pK3aMeHa TIK-5.2,
I1K-5.3
Hroro no pazaeny 3,15
Hrtoro 3a cemectp 17 | 17 | 17 ]20,05 320
18. IIpomexyTouHas
arrecranus No2
MK-5.1,
18.1 Dx3amen 7 1,1 |[TToaroToBKa K 3K3aMEHY Craaua pK3aMeHa TIK-5.2,
IK-5.3
Hroro no pazneny 11
Hroro 3a cemectp 18 | 18 18 | 33,1 SK3aMeH
Hroro no aucuurnmse 35 35| 35 (5315 SAICT © OUCHIOH,

OK3aMCH




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

Jns  peanu3anuu  NPEIyCMOTPEHHBIX BHUJOB  yueOHOM paboTBl B KauecTBe
o0pa3oBaTeNbHbIX TEXHOJOTMIl B MpemnojaBaHuM aucuuIUIMHbl «llepexoqHbie mpoiecchl B
AJIEKTPO3HEPIETUYECKUX  CHUCTEMAax»  HUCHOJB3YIOTCA  TPAJUMLMOHHAs U  MOAYJIBHO -
KOMIIETEHTHOCTHAs TEXHOJIOTHH.

Ilepeqaua HEOOXOIMMBIX TEOPETUYECKUX 3HAHUH M (OPMHUPOBAHHE OCHOBHBIX
npencTaBieHuil mo kypcy «llepexonmnbie mpoiecchl B 3JIEKTPOIHEPTrETHUYECKHX CHUCTEMax»
IPOMCXOIUT C UCTIOIBb30BaHUEM MYJIBTUMEAUUHOTO U JIA0OPaTOPHOTO 000PYAOBAHHUSL.

Jlexumu TPOXOAIAT B TPAaguIIMOHHOW (opme, B ¢dopMe JEKIUNA-KOHCYIbTAIlUH U
npobnemMHbIX Jeknuid. TeopeTwueckuil Marepuan Ha NPOOJEMHBIX JIEKIMAX —SBISETCS
pe3yJIbTaTOM YCBOEHHUS MOJYyYEeHHOM HH(OpPMAIMH MOCPEICTBOM IOCTAHOBKU IMPOOIEMHOIO
BOIIpOCa U IIOMCKa ITyTel ero pemeHus. Ha nexkuusx — KOHCYJNbTALMAX W3JI0)KEHHE HOBOTO
MaTepuaia COMpOBOKIAETCS MOCTAHOBKOW BOMPOCOB M JUCKYCCHEH B MOMCKAaX OTBETOB HA ATH
BOIIPOCBI.

[Ipu npoBeneHnn 1a00paTOPHBIX PadOT UCIIOJIB3YIOTCS paboTa B KoMaHe U MeToIbI I T.

CamocrosiTenbHast paboTa CTUMYJIUPYET CTYACHTOB B Ipolecce 0pOpMIIEHUSI OTUETOB U
aHaJIM3e Pe3yJbTaTOB JIAOOPATOPHBIX PalOT, BBHIIOIHEHUU pacueTHO-TpaduyecKkux padoT, mpu
MOJAMOTOBKE K KOHTPOJIbHBIM pab0TaM U UTOIOBOM aTTECTALIUH.

6 YueOHO-MeTOAUYECKOE 00eciedeHre CAMOCTOSITeIbHOI PadoThl 00y4aOImIMXCst
[TpexncraBneno B npuioxeHun 1.

7 OueHOYHBIE CPeACTBA /1JIsl IPOBeeHHs POMEKYTOUHOI aTTeCcTAlUN
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecnedeHrue TUCIUIITHHBI (MOTYJIs1)

a) OcHoBHas TUTEpPaTYypAa:

1. Ipuroma, B. II. Ilepexoanblie mpoueccsl B 3JIEKTPOIHEPTETHUECKUX CUCTEMAX !
yuebHnoe nocodue / B. I1. Tlpurona, O. B. T'a3uzosa, E. A. TlanoBa ; MI'TY. — MarHuToropck :

MI'TY, 2017. - 205 c. : WL, TaoII., CXEMBI. - URL.:
https://host.megaprolib.net/MP0109/Download/MObject/2051 (xara obpamienus: 20.03.2024). —
MakpooObekT. — Tekct : anmektpoHHbId. — ISBN 978-5-9967-0945-8. — Mmeercs meyaTHBIN
aHAaJIOT.

0) lonoHuTeEIBHAS TUTEPaTypa:

1. Honsxos, A. E. DOnextpuueckue MalIMHbI, D3JIEKTPONPUBOA U  CUCTEMBI
UHTEIUICKTYaIbHOTO YITPABICHHUS IIEKTPOTEXHUUECKUMH KOMIUIEKcaMu : yued. mocodue / A. E.
[Tonsixos, A. B. Uecnokos, E. M. ®unumonosa. — Mocksa : DOPYM, UHOPA-M, 2019. — 224 c.
— (Boiciee o6pazoBanue: bakanaspuar). — 978-5-00091-707-7. — ISBN 978-5-00091-707-7. —
Tekcr : anexrponnsiit. — URL: https://znanium.com/catalog/product/1026781 (maTta oOparieHus:
20.03.2024). — Pexxum ocTyma: 1Mo MOAIUCKE.

2. IlanxoB, B. B. DnexTposHepreTHyecKhe CHCTEMBI W CETH. TOKH KOPOTKOTO
3aMBIKaHUsl | Y9eOHUK U PaKTHKYM 1 By30B / b. B. ITankos, B. 0. Bykonos. — 3-e u3 1., ucnp. u
nor. — Mocksa : M3marensctBo [Opaiit, 2020. — 353 c. — (Beicmee obOpazoBanue). — ISBN
978-5-9916-8148-3. — Tekcr : onekrponsbii // 3BbC IOpaiir [caiit]. — URL:
https://urait.ru/bcode/452082 (marta oopamenwus: 20.03.2024).

3. Xpyues, 0. B. DnexTposnepreTuyeckie CUCTEMbI U CETH. DIEKTPOMEXaHUUECKHUE
nepeXo IHbIe POIIeCCH © yueOHoe mocobue mis By3o0s / FO. B. Xpyes, K. 1. 3anoaoBHUKOB, A.
1O. FOmkoB. — MockBa : M3natensctBo FOpaiit, 2020. — 153 c. — (Bricuiee oOpas3osanue). — ISBN
978-5-534-02713-6. — Texkct : omektponubii /[ OBC IOpaiir [caiir]. — URL:
https://urait.ru/bcode/451312 (nara o6pamenus: 20.03.2024).



https://host.megaprolib.net/MP0109/Download/MObject/2051
https://znanium.com/catalog/product/1026781
https://urait.ru/bcode/452082
https://urait.ru/bcode/451312

4. Kypnan «BecTHuk IOVYpI'Y. Cepus «JHEpPreTHKay. URL:
https://vestnik.susu.ru/power/issue/archive (nara oopamenus: 20.03.2024).

5. XKypnan «DNEKTPOTEXHUUECKHUE CHCTEMBI u KOMILJICKCHD». URL.:
http://esik.magtu.ru/ru/ (mata obpamienus: 20.03.2024).

6. XKypnan  «BectHuk  VIBaHOBCKOTO  TOCYIApCTBEHHOTO  JHEPreTHYECKOTO
yauBepcureray.  URL:  http://vestnik.ispu.ru/taxonomy/term/102#  (mata  oOparueHwus:
20.03.2024).

B) MeToanyeckne ykazaHus:

1. Manadees, A. B. PacyeT TOKOB KOPOTKOTO 3aMbIKaHHs B PACIIPEIEIUTEIbHBIX CETIX
MPOMBIIUICHHBIX npeanpustuii Ha DBM [Tekct]: Meroanueckue yka3zaHus K KypCOBOMY H
JTUIUIOMHOMY MPOEKTHUPOBAHHUIO W MPAKTUYECKUM 3aHATUSAM 1o aucuuriinHe «llepexomnbie
MPOIECCHl B AIEKTPOIHEPTETHUECKUX CHCTEMax» JUIsl CTYACHTOB crneruanbHocTH 140211 un
HanpaBieHuss 140200 ounoit ¢opmbl oOyuenus/ A. B. Mamadees, O. B. bymanoBa. —
Marnutoropck: 'OY BIIO «MI'TVY», 2010. — 29 c.

2. ManadeeB, A. B. MoaenupoBaHie CTaTHUECKUX U JTUHAMUYECKUX XapaKTEPUCTUK
AJIeKTpUYecKuX Harpys3ok [Tekcrt]: Meronnueckue yka3aHUs K NPAKTUYECKUM 3aHATHSAM I10
muciuminae «llepexoqHpie mporecchl B 3JEKTPOIHEPTETHUECKUX CHUCTEMaxX» Ui CTYACHTOB
nanpasnenuii 140400.62 u 140400.68 Bcex dhopm obOyuenus/ A. B. Manadees, O. B. 'azuzosa,
10. H. Konapamoa. — Marauroropck: M3n-Bo Marautoropck. roc. TexH. yu-ta um. I'.11. Hocona,
2012. - 28 c.

3. ManadeeB, A. B. Pacuer pexxumoB camo3amycka 3jekTpoapurarened [Tekcr]:
MeTtonuyeckue yKka3aHus K IPaKTUUECKUM 3aHATUAM 110 qucuuiuinie «[lepexonnble mpoueccsl B
AIEKTPOIHEPTeTUUECKUX CUCTEMaxX» Uil CTyJdeHToB crnernuanbHoct 140211 u mampaBiieHus
140200 ounoit popmer oOyuenust/ A. B. Manadees, O. B. ['azuzoBa. — Maraurtoropck: M3a-Bo
MarauToropck. roc. Text. yH-ta um. I'.11. Hocoga, 2012. — 24 c.

4. llpuropga, B. I1. BHe3anHoe HapylieHHE peKUMa CUHXPOHHOIO reHeparopa [Tekcr]:
Mertoandeckue ykazaHus K JabopaTopHO# paboTe mo nucuuiuiviae «IlepexoHble mpoieccs B
AIIEKTPOIHEPTETUYECKUX CUCTEMAaX)» IE CTYJECHTOB HaIpaBJIEHUS 140400.62
«ONeKTPO’HEPTreTUKa M 3JEKTPOTEXHHUKa» MNpoduiab «DIeKTpocHaOxeHHe» Bcex (opMm
obyuenusi/ B. II. Ilpuroma, O. B. l'azuzoma, E. A. IlanoBa. — Marnurtoropck: W3n-Bo
Marnutoropck. roc. Texs. yu-ta um. I'.11. Hocona, 2013. — 16 c.

5. Ilpuroga, B. I1. AHanu3 pexXMMOB CHHXPOHHOT'O T€HEPATOPA C IOMOIIBI0 BEKTOPHBIX
muarpamMm [Teker]: Meronndeckue ykazaHuss K Ja0opaTOpHOH paboTe MO JUCHUIUIMHE
«IlepexoaHble TpOIECCHl B AJIEKTPOIHEPTETUUECKUX CHUCTEMaxX» JJIsl CTYACHTOB HalpaBlICHUS
140400.62 «DnekTposHepreTrka M 3JEKTPOTEXHUKa» Mpopuis «DnekTpocHadxenue»/ B. I1.
[Tpurona, O. B. I'azuzona, E. A. [TanoBa. — Maruuroropck: M3a-B0 MarauToropck. roc. TexH.
yH-Ta uM. .. Hocoga, 2013. — 13 c.

6. Tl'asmzoBa, O. B. Meroanueckue yKa3aHWs K MPAKTUYECKUM 3aHITHSAM I10
muciumuinHe «llepexoqHele mpouecchl B 3JIEKTPOIHEPTETUUECKUX CUCTEMAX» Il CTYACHTOB
HarpaBJICHUS 140400.62 «INEKTPOIHEPTETUKA u ANEKTPOTEXHUKA po¢ b
«nextpocHabxenue» Becex ¢popm odoyuenus [Texcer]/ O. B. 'azuzoBa. — Marauroropck: M3a-so
MarnuTtoropck. roc. Texs. yH-ta um. I.1. Hocona, 2013. — 26 c.

7. Ilpuroma, B. Il. TpexdazHoe kopoTkoe 3ambikaHue B mpocteifmeii cetu [Tekct]:
Meroandeckue ykazaHus K JabopaTopHoi pabote mo mucuumuinae «llepexoaHbie mporecchl B
AIIEKTPOIHEPTeTUUECKUX ~ CHCTeMax» Uil  oOywaromuxcs — Hampasinenus — 140400.62
«DNEKTPOIHEPTETHKA U AIEKTPOTEXHUKA» TPOPHITE « DNEKTPOCHAOKEHNE» BceX PopM 00ydeHHsT
/ B. I1. ITpuroxa, O. B. I'azuzoBa, E. A. [TanoBa. — Marautoropck: M31-Bo MarHuToropck. roc.
TexH. yH-Ta uM. [.11. Hocosa, 2015. — 12 c.

8. Ilpuroma, B. II. HccnemoBaHue craTU4eckoW M AMHAMUYECKOW YCTONYHMBOCTH
AJIEKTPOTIEpEIauH, MMOJKITIOUEHHON K cucTeMe 0eckoHeuHor MomHocTy [Teker]: Meroandeckue
yKazaHus K JiabopatopHoil pabore mno aucummiuHe «llepexomHble mporecchl B
AIIEKTPOIHEPTETUUECKUX CUCcTeMax» /Ui oOydaromuxcs HanpasieHus 140400.62


https://vestnik.susu.ru/power/issue/archive
http://esik.magtu.ru/ru/
http://vestnik.ispu.ru/taxonomy/term/102

«DNEKTPOIHEPTETHUKA U MIEKTPOTEXHUKA» TPOPIIb «DIEeKTpoCcHAOKEHHE» BeeX (GOopM 00yUdeHUs
/ B. II. Tlpurona, O. B. I'azuzosa, E. A. [TanoBa. — Marauroropck: M31-B0o MarHutoropck. roc.
texH. yH-Ta uM. [ .. Hocoga, 2015. - 12 c.

9. IlanoBa, E. A. AHanu3 TMHAMHYECKON YCTOMYMBOCTHU MPOCTEHUIIICH CUCTEMBI METO0OM
wionaeid: Meroauueckue yka3aHHsl K BBIMOJIHEHHUIO KOHTPOJIBHOM paboThl MO TUCHUILUIMHE
«IlepexoaHble MpOLECCHl B JIEKTPOIHEPIETUUYECKUX CHUCTEMax» Ul CTYACHTOB HaIlpaBJICHUS
13.03.02 «DnexkTposHEpreTdka M IJIEKTPOTEXHUKa» Mpoduib «DimekrpocHabkenue» / O. B.
I'a3uzoBa, E. A. [lanoBa. — Marauroropck: M3n-Bo Maruuroropck. roc. Texs. yH-ta um. .M.
Hocoga, 2017. — 14 c.

r) [Iporpammuoe odecnneuenne u UaTepHeT-pecypcebl:

IIporpammHoe o0ecnieueHue

HaumenoBanue o
10 Ne norosopa Cpoxk neiicTBuUS JTULIEH3UU

MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional

7Zip cBOOOTHO 0eccpoyHO

FAR Manager CBOOOHO OECCPOUHO

MS Office 2003 | . 135 11.17.00.2007 GeccpodHo
Professional

LibreOffice cBO0OJIHO 0EeCCPOYHO

Linux Calculate CcBOOOIHO 0ECCPOYHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHGOPMANMOHHbIE CIIPABOYHbIE CUCTEMbI
HazBanue kypca Ccblika

3J’IeKTpOHHa$I 621321 MEPUOAUICCKUX
n3nanuii East View Information Services,|URL: https://dlib.eastview.com/
000 «MBUC»

HamumonansHast
MH(POPMAaLMOHHO-aHAIUTHYECKAs
cucreMa — Poccuiickuil ”HAEKC Hay4YHOT O
uutupoBanus (PYTHILI)

URL: https://elibrary.ru/project risc.asp

ITouckoBas cucrema Axamemus Google

(Google Scholar) URL.: https://scholar.google.ru/

Poccuiickas I'ocynapcTBennas

URL: https://www.rsl.ru/ru/4readers/catalogues/
ouodmmoreka. Karamoru

DONEeKTpOHHbIE  pecypchl  OMOINOTEKH
MI'TY um. I''1. HocoBa

9 MaTepHaJIbHO-TeXHHYECKOE o0ecneyeHne JUCIHILTHHBI (MOIYJIs1)

URL.: https://host.megaprolib.net/MP0109/Web

MaTCpI/IaJ'IBHO-TeXHI/I‘-ICCKOC obecrneucHUe JUCIUIIIIMHBI BKIIFOYACT:


https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web

Tun wu Ha3BaHWe ayIUTOpUU: Y4yeOHbIE AayAUTOPUM JUIS TPOBEICHUS 3aHATHUI
JEKIIMOHHOTO TUTIA.

OcHaileHue ayauTOpPHHM: MYJIbTHUMEIUHHBIE CpEICTBA XpaHEHHUs, Mepedadyd MU
npecTaBiIeHus HHpopMaIum.

Tun u Ha3BaHue ayIMTOpUU: yueOHasi ay AUTOPUS AJIsl IPOBEICHNUS JIaOOpaTOPHBIX paboT:
nabopaTopus epexoIHbIX Tpoiieccos (aya. 331)

OcHaileHue ayauTOpUH: JIabOpaTOpHbIE YCTAHOBKH, H3MEPHUTEIbHbIE MPUOOPHI IS
BBITIOJTHEHU S 1a00paTOPHBIX padoT.

Kommuiexkt TtumnoBoro sabGopatopHoro oOopyaoBanusi: «Mojaenb OAHOMAIIMHHON
ANEKTPUYECKON CUCTEMBI C PEIEHHOM 3aIUTON U aBTOMATUKOM.

Tun u Ha3BaHue ayIUTOPUU: yueOHasi ay AUTOPUS AJIsl IPOBEICHNUS JIaDOpaTOPHBIX paboT:
nabopaTopus AJIEKTPUYECKUX CTAHIMH, MOACTAHIMA M 3JIEKTPOTEXHOJIOTHYECKUX YCTAaHOBOK
(ayn. 342).

JIaGopaTopHble YCTaHOBKH, M3MEPHUTEIbHBIC TPUOOPHI IS BBITOJHEHHS JIA0OPATOPHBIX
pabor:

1.TumnoBo# KOMILIEKT y4eOHOro 000pya0BaHus «Moieib IEKTPUUECKON CUCTEMbD (2
IIT. ).

2.TunoBoil komIiekT JdaboparopHoro odopynoBanus 234-OCII-C-K «Onexkrpuueckue
CTaHIIMH U MTOICTAHIUI.

Tun v Ha3BaHWe ayqUTOPUU: y4YeOHBIE AYAUTOPUH IS TPOBEICHHS MPAKTHIECCKUX
3aHATUN, TPYNNOBBIX W WHAUBUAYAIbHBIX KOHCYJIbTALIMKA, TEKYIIEr0 KOHTPOJS U
IIPOMEKYTOYHOM aTTECTALMH.

OcHailleHue ayAuTOpUU: 10CKa, MyJIbTUMETUIHBIN IPOEKTOP, IKPaH.

Tun w Ha3BaHWe ayaUTOpUU: ydeOHBIE AyTUTOPHM Il BBINOJHEHHS KypPCOBOTO
MIPOEKTUPOBAHMUS, TOMEUICHHUS JJI1 CAMOCTOATEIbHOU pabOThI 00yYaIOIINXCSL.

OcHarienue ayautopun: Ilepconanbubie KommbioTepsl ¢ makerom MS Office, Beixomom B
WuTepHeT M C JOCTYOM B JJIEKTPOHHYIO HHGOPMAIMOHHO-00PAa30BaTEIbHYIO Cpely
YHHBEPCHTETA.

Tun u Ha3BaHWe ayAUTOPUU: TIOMEIIEHUE IS XpaHeHHs U MPOPUIAKTUYECKOTO
o0ciy»uBaHusl yaueOHOro 000py10BaHuUS.

OcHalleHue ayuTOPHM: CTEUIaXH, celdbl 1 XpaHeHHs y4eOHOro oOOpyAOBaHMUS,
WHCTPYMEHTHI /111 PeMOHTA JIA0OpaTOPHOTO 000PY/TI0BAHHUS.



NMPUJIOKEHHUE 1
(o0s3aTenBbHOR)

Y4yeOHO-MeTOANYeCKOE 00ecTieYeHrne CAMOCTOSITeIbHON padoThl 00y4aromuxcs

[To mucummmue «IlepexogHble Mpouecchl B 3JIEKTPOIHEPreTMUECKUX CHCTEMax»
IIPelyCMOTPEHA ayIUTOPHAsl U BHEAYIUTOPHAs! CAMOCTOATEIbHAs padoTa 00yydarouxcsl.

AynuTopHas caMOCTOsTelIbHas paboTa CTYACHTOB IIPEIIOIaracT peleHne KOHTPOIbHbIX
3aJa4 M pacyeTHO-rpaduuecKux padoT Ha NMPAKTUYECKUX 3aHATUAX, a TaKKe MOATOTOBKY K
3amuTe JabopaTOpHBIX PadoT.

IIpumepHbIe ayIMTOPHBIE KOHTPOJIbHBbIE padoThl (AKP):
AKP Nel «O06mue cBegenus o nepexoaHbix npoueccax. Tpexdasnoe koporkoe
3aMbIKaHMe B npocTeimei nenu. [IpyHun 1elicTBUS MAIIUH NIEPEMEHHOT0 TOKA)

BapuanTt Ne 1

1. Yro Ha3piBaeTcd pEXKUMOM DJHEpreTudyeckol cucrembl? UYto HazbiBaercs
napaMerpamu pexuMa? Kakue Buabl pexxuMoB pa3inndaroTr? YeM OHM XapaKTepu3yroTcs?

2. Kakue cioco0s! mpeoOpa3oBaHus CIOKHBIX CXEM 3aMEICHHsI BAM U3BECTHBI?

3. KoHCTpyKTHBHOE HCHOJHEHUE U ITyCK ACHHXPOHHOIO ABUraTess ¢ (ha3HbIM POTOPOM.

AKP Ne2 «BHe3anHoe HApyLIeHHE Pe:KUMA CHHXPOHHOI0 reHepaTopa»

BapuanTt Ne 1

1. CdopmynupyiiTe NOpPUHIKMI TOCTOSHCTBA TMOTOKOCHEIUICHUS TMPUMEHUTEIBHO K
MEPBOMY MOMEHTY KOPOTKOI'O 3aMbIKaHHUs HA BBIBOJAX CTATOPa CUHXPOHHOW MalINHBI.

2. TlpuBenuTe BEKTOPHBIC TUArPaMMbl MATHUTHBIX TIOTOKOB CHHXPOHHOTO IeHEpaTopa B
peXKUME XO0JIO0CTOr0 X0/1a, HArpy304YHOM peXMMe, Ha4aJIbHOM U TocienyromeM MomenTax K3.

3. Tlouemy mepmonnyeckas COCTaBISFOINAS TOKAa CTAaTOpa B MOCIEIYIOIINE MOMEHTHI
3aryxaer?

AKP Ne3 «CraTnyeckasi 1 JMHAMHYECKAS YCTOMYHBOCTH CHHXPOHHOTO
reHepaTropa»

Bapuant Ne 1

1. IlpuBeaurte YIJIOBYIO XapaKTEpUCTHKY CHHXPOHHOIO TreHeparopa B TpaduueckoM
Buje. [lokaxure Ha HEW TOUKHU yCTONYMBOIO M HEYCTOMYMBOro paBHOBecUs. OObSICHUTE, TOYEMY
9TH TOYKH TaK HA3bIBAIOTCS.

2. TupuctopHoe BO30yX/JIeHUE CHHXPOHHOTO T€HEpaTopa.

3. Uro Takoe «acHHXPOHHBIM XOI» CHHXpOHHOro reHepatopa? Kakxum o6pazom
TeHEepaTOp MOXKET MEPENTH B PEKUM aCHHXPOHHOIO Xo1a?

AKP Ne4 «Crarnyeckasi ycroiunBocTh NpoTsizkeHHbIX JIDIL. YcerToiiuuBocTh
HAIpy3Ku»

Bapuanr Ne 1

1. BuusgHue xapakTepa MOMEHTa CONPOTHBIIEHUS Ha Bally MEXaHHW3Ma Ha CaMO3alyckK
JIBUTATE.

2. Tloxa3zarenu cTaTHYECKOW YCTOWYMBOCTH MpOTshkeHHOU JIDTT.

3. OmpokuabsIBaHNE aCHHXPOHHBIX JBUraTeneil. JlapuHa HanpspKeHus.

AKP NeS «Pacuer pe:kMMOB NPOJ0JIBbHOI U NONEPeYHoil HecuMMeTpun. Pacyer
TokoB K3 Ha HHM3KOM HANPAKCHUU U B CETHX MOCTOAHHOT0 TOKA)



Bapuant Ne 1

1. Cdopmynupyiite npaBWIO SKBUBAICHTHOCTH NPSMOM TIOCIEIOBATEIBHOCTU JUIS
pacueTa HECUMMETPUYHBIX KOPOTKHUX 3aMbIKaHUM.

2. IlapameTpsl 3I€MEHTOB CHCTEM 3JIEKTPOCHAOXKEHHUS I TOKOB 00OpaTHOW U HYJIEBOM
[I0CJIEI0BATENBHOCTU (JUIsl 3JIEMEHTOB 0€3 MarHUTHOM CBA3M Mexay (azaMu, ¢ MarHUTHOM
CBSA3bI0 M BPALIAIOIIMXCS MAILIKH).

3. Kak cocraBmsitoTcs CXeMbl OTAEIbHBIX IIOCIEJOBAaTEIBHOCTEH IpH  pacdere
HecuMMmeTpuaHbIX K37

IIpumepHbIe 3a1aHu 1J1s1 pacdeTHO-rpadpuyeckux pador (PI'P):

PI'P Nel «Pacyer TOKOB KOPOTKOTI'0 3aMbIKAHMS B IPOCTeIel ceTm

Ornpenenuts 3Ha4€HUS nepuoandeckoit coctapistomend Toka K3 B toukax K1 u K2 s
pacyeTHON CXEMBI, IOKA3aHHON Ha PUCYHKE.

C nl Tl ﬂz T7 f|3
O—HOH—HO+——~
Iz 1 T v
UC K1 K)
Pucynox

[TpenBapuTenbHO HEOOXOIUMO OIPENEIUTHCS KaKylo CTyNeHb TpaHc(hopMaliu ciieayeT
IPUHSTH 332 OCHOBHYIO0. Eciu B cxeme HaMmeueHa TobKo ojHa Touka K3, To oueBHaHO, YTO 3a
OCHOBHYIO JIy4llle IPUHATH CTyNneHb B MecTe K3. DTo mo3Bonut cpa3y onpenensTb HCTUHHBIE (HE
IpUBE/IEHHbIE) 3HaueHus Toka K3.

[Tpu Hanmuuu HeckoabKuX Touek K3 3a OCHOBHYIO CTyIeHb, yA00HEe NIPUHATh KaKyto TO
JIpYrylo He IMpUHaIekallyo HU ogHoi u3 Touek K3. D10 no3possier u3dekaTb MHOTOKPaTHOI'O
NpUBEICHUS TpU Iepexoje K pasHbIM Toukam K3. B nHamewm ciydae, ynoOHee NMpHUHATH 3a
OCHOBHYIO CTyne€Hb JinHuto JI1.

Cucremy mnpuHHMaeM OECKOHEYHOW MOIIHOCTH, MO3TOMY €€ CONPOTUBIIEHHE PABHO
Hymo. Hampsbkenne Ha mmHax cucteMbl UC=118 kB. AKTHUBHBIMH CONpPOTHBICHUSIMHU
npenebperaem. [Tapamerpsl anementoB COC npuBeieHbl B TaOIHULIE.

Tabmuna
Dneme SH, UgH, UHH, Xo,0M/

HT MBA kB kB Uk% KM L. xu
T1 40 115 37 10.5 - -
T2 16 38 12 6.0 - -
L1 0.4 20
L2 0.4 10
L3 0.4 5

PI'P Ne2 «PacyeT TOKOB KOPOTKOI0 3aMbIKAHUSI METO0M THIIOBBIX KPHBBIX»
Ha pucyHke npezacraBieHa o01as pacueTHasi CXema 3JIeKTPOCHA0KEHUSI.



KonndecTBO 3J€MEHTOB CXEMBI BJ'IGKTpOCHa6)KeHI/I$I IMOKa3aHO YCJIOBHO. HckmroueHus

COCTaBJIAKOT JIMHUH Ll n L2 , KOTOpPBIC BO BCCX BapuWaHTaX ABYXUCHHBIC, U

aBrorpanchopmatopel AT — BO BceX BapuaHTax cienyer npuHuMarh 2x250 MBA. OcranbHbie
UCXOIHBIC JaHHbIe MpejacTaBieHbl B Tabmuue 3.1. JiuHBI NUHUN yKa3aHbl B KUJIOMETpaXx,
yACTHHOE PEAKTUBHOE COMIPOTHBIICHHUE BCEX JTMHUI MpuHUMAaeTCs paBHbIM 0.4 OM/KM.

B cooTBercTBUMM C BapuaHTOM 3a/aHusi, HCHONb3ys /3/, BBIOpaThb KOHKPETHBIC THIIBI
rereparopoB u Tpancpopmaropos Ha 'POC u TOL,

Onpenenuth TOKM KOPOTKOTO 3aMbIKaHUs B TOUKe K, HCIIONB3YS METOI TUMIOBBIX KPUBBIX:

% 1 KO -
- CBEpXIIEPEXOAHBIN TOK ;
] K

- IIepHOJMYECKUI TOK B MOMeHT Bpemenn [ =0.15¢ ‘

lat .
1

- amepuoMuecKuii Tok B MoMeHT Bpemenn ! =0.15¢
y t=015, 1 i :
- TIOJIHBIN TOK K.3. JUIst > ¢ 'K (nmedcTBYIOIEE 3HAUCHUE);
- momHeli Tok k.3. g1 [ =0.15¢ 'k (mrHOBEeHHOE 3HAUEHME);
N i
- yIapHblii TOK ¥ (aMIUTMTYHOE 3HAYEHHUE);

. 1 .
- YIapHbIi TOK ¥ (nelcTByIOlIee 3HAUEHUE);

PI'P Ne3 «IlocTpoeHue BeKTOPHO# IMarpaMMbl CHHXPOHHOH MAaIIMHbD)
[Toctpouth B MacmTabe BEKTOpHBIE AMArpaMMbl JUId 3alaHHOTO TypOoreHepaTopa mnpu

HOMUHAJIFHOM PEXHUME padOThl U MpHU KOIPGUIIMEHTE 3arpy3Kd MO aKTUBHOM M PEaKTUBHON
morHocTH 0,9.

Tun
No UHOM.reH., UHOM. CeTHy
BapuanTa Typ60-;ZHepaTO Puom., MBT COSProwm. Xd, 0.€. B <B
1 T-6-2V3 6 0,8 1,651 6,3 6

PI'P Ne4 «MccirenoBanue ATHHAMHUYECKOM YCTOHYMBOCTH CHHXPOHHOI'O TeHEPaTOpa
METOA0M ILIOIIAKei

B anexrponepenade, nokasaHHoi Ha puc. 2.1, B 3aJaHHON TOYKE IPOUCXOJUT BHE3AITHOE
KOpPOTKO€ 3aMblkaHue. Onpenenutb, COXpaHUT JM dBJEKTpoleperada JAUHAMUYECKYIO
YCTOMYMBOCTD, €CJIM B MOMEHT OTKJIIOYEHHSI YTOJI pOTOpa FEHEPAaTOpa COOTBETCTBYET 3aJaHHOMY
3Ha4YCHHUIO OOTK. Paccmotpers ciywait TpexdaszHoro, AByxda3zHoro, nByx¢ha3HOro Ha 3eMJIl0 U



0o1HO(a3HOTO KOPOTKOTO 3amMbIKaHus. JJig Bcex ykazaHHBIX BUAOB K3 paccuurtarh npeaenbHbINA
yroJl OTKJIIoueHus. Bapuantel 3aganuii npuseeHsl B Tabdm. 2.1.

Jlns Bcex BapuaHTOB Mpu pacuerax npuHaTh Po=0,8 o.1.e. 1 Uc=1 0.06.¢.

Pucynok. Pacuernas cxema

PI'P NeS «MccnenoBanme pesxkumMoB padoThbl npoTsizkeHHOH JIIII ¢ momoibio
KPYTr'OBBIX 1MarpaMM MOIIHOCTH»

C moMoIIp0 KPYrOBBIX JHArpaMM PacCUYMTaTh PEXUMBI paboThl mpotsokeHHou JIDII ¢
3a/IaHHBIMU ITapaMeTPaMHu.

Onpenenuts rpaguuecKuM MyTeM MapaMmeTphbl CIETYIOMINX PEKUMOB:

- ISl 33JTAaHHOTO yTJIa MEXIYy BEKTOpaMU HaNpspKeHUM B Havase u koHie JIDIT;

- ISl IepelaynHaTypajibHOM MOIIIHOCTH;

- JUTSl MAKCUMAJTLHOM MPOITYCKHOM crtocooHocTr JIDII.

Yucino
Ne Mapkan | mapawiens- | Konuuectso | Jlnuna Hanpskenne, kB Vron
BApU- | CEYCHHME HO nposoznos B | JIDII, ’ 5
anTa | MPOBOJA | MPOJIO-KEHH daze KM
BIX IIEMei Usion U1 U,
1 AC-240/32 1 1 200 110 122 109 50

PI'P Ne6 «Omnpenesienne TokoB TpexgaszHoro HecummerpuuHoro K3 meronom
CHMMETPHYHBIX COCTABJISIOIINX)

Onpenenutb TOKU NPSIMOM, 00paTHOM U HYJIEBOH MOCIeI0BaTeIbHOCTEN IrpaduuecKum
IIyTeM. BBITIOTHUTH IPOBEPKY NPABUILHOCTH PACUETOB.

B Ne 2
Bapuanm Ne 1 apuanm Ne

Macwimab no moky:

Macwima6 no moky: xnemrxa=1 kA

Kknemxa—=2 KA.

PI'P Ne7 «Pacuer pesxkuma HecumMmeTpudHoro K3 B cerm»

Onpenenuts CBEpXIEePEXOAHbIE BEIUYUHBI TOKOB MPU 0JHO(A3HOM K3 B IpOCTeHIIei
LENH.




k1 ® KV

n = T2 6,3 kB
H
1 5 2 3 4 6
Bapwuant 1
Touxka K1

['eneparop: 100 MBA;E”=1,22; x’d=0,25
Tpanchopmaropsr: 60 MBA; Ua=10,5%;
JInaun: x1=0,4 Om/kMm; x0= 3x1;
H1,2: 60MBA; x1=0,35; E”=0,85

PI'P Ne8 «PacueT TOKOB KOPOTKOI0 3aMbIKAHHUA B YCTAHOBKAX HANPSIZKEHHEM /10

1000 B»
OnpenenuTh CBEPXIIEPEXOHBIE BEIMYMHBI TOKOB MU Tpexdaznom K3.
3HepFOCHCTeMa
Sk3, MBA

UsH, kB

St HOM, KBA

2k 2h
& A5

<5
%&% 14 gg:%y H}|I KT 0,4 kB

Al

A2 la2 nopm, A

KJI1

A4 lad HOopM, A

W‘é

KJI2

L

SN

K3

@ Al Pang voMm, kBT




No Sk3, | UBH, | ST [a2 la4 KJI1 KJI2 Al
BapuanTta | MBA | kB HOM, | HOpM, | HOpPM,
kKBA | A A

1 1000 |10 |2500 | 1900 | 951 | 6xABBT 3xABBT 200 kB,
(3x240+1x120), | (3x185+1x95), | cose=0,9
L=100 M L=20m




MNMPUJIOKEHHE 2
(oGs3aTenbHOR)

OueHoYHBIE cpeICTBA /1S NIPOBe/IeHUsI MPOMEKYTOUHOMH aTTecTaluu
a) [lnannpyemble pe3y/abTaThl 00y4eHHs U OIIEHOYHbIE CPEICTBA /IJIs IPOBeAeHNsI IPOMEKYTOYHON ATTeCTAINM:

Kon
WHJIUKaTOpa

NHpukatop J0CTHXKEHUS
KOMIIETEHITNH

O1eHOYHEIE Cpe€acTBa

IIK-5: Cnnoco0en oneHUBaTH HOPMAJIbHbIE,
o ecCHOHATBbHOI TeATeTbHOCTH

00LEKTOB I

YTAKECJICHHBIC U HOCHeaBapHﬁHble PEKUMBI M1 IUKBUAUPOBATH aBapnﬁHme PE/KUMbI paGOTI)I

IIK-5.1

OpraHu3oBbIBacT IPOBEACHUE
aBapUItHO-BOCCTAHOBUTEIBHBIX
U PpPEMOHTHBIX paboT Ha
000pyJOBaHUU MOCTAaHIIUN

IlepeyeHb BONPOCOB Il POMEKYTOYHOM aTTECTALMM:

1. IlepexoiHble MpoOLIECCH B IPOCTEHIINX TpeX(pa3HbIX LEHsX.

2. Tpex(da3noe KOpPOTKOE 3aMBIKAHWE B HEPA3BETBICHHON LENHM, MOJKIIOYEHHOW K HMCTOYHHKY
CHUHYCOMIAJILHOTO HAIIPSDKEHUS ITOCTOSSHHOW YaCTOThI M aMIUIATY JIbI.

3. YcnoBus, Ipy KOTOPHIX MTHOBEHHOE 3HAYEHUE TOKA B TAHHOH (pa3e MmoiryyaeTcss MaKCUMAaJIbHBIM.

4. O0umue MEeTOJUKU pacyeTra TOKOB KOPOTKMX 3aMbIKAHUH B OTHOCHUTENIBHBIX M HMMEHOBAHHBIX|
CAMHULAX.

5. [lpubnmkeHHast OLeHKa 3KBUBAJICHTHOM MOCTOSHHON BpPEMEHH alepHOJANYEeCKON COCTABISIONICH B
CJI0’KHOM pa3BETBJIECHHOW CXEME.

6. BHe3zanmHOe KOpOTKOE 3aMbIKaHHE TpaHc(hopMaTopa.

7. Pacyer ycraHoBUBIIErocsi Toka Tpex(a3HOro KOPOTKOTO 3aMbIKaHUs. BnusHue m yder neilctusy|
APB.
8. BnusiHue Harpy3Kkd U ee IpUOIM3UTENIbHBIN YUeT.
9. YueT sHeprocucTeMsl.
10. MeTox TUTIOBBIX KPHUBBIX.
11. Onpenenenne 3/IC renepaTopa u3 BEKTOPHOU AMArpaMMBbl MPEALIECTBYIOIIETO PEXUMA.
12. NaayKTHBHOCTH OOMOTOK CHHXPOHHOM MAIIFHEI.
13. TlepexoaHblii mpolecc, BEI3BaHHbBIN U3MEHEHHEM HaNpsKeHUs! BO30YKICHHUS.
14. BeipaskeHus 711 TOKOB B OIIEPaTOPHOI hopme.
15. Bnusinue APB Ha nepexo/Hblii mporece mpu KOpOTKOM 3aMbIKaHUH.
16. Uzmenenne Bo Bpemenn DJIC 1 HanpsHKSHUST MAITUHBI.

17. BLIpa)KeHI/IH AJid BpEMCHHU, VYIJid, CKOPOCTH, YCKOPCHHUSA, MOIIHOCTH, BpAlIdOIICIO MOMCHTA,




Kon
WHJIUKaTOpa

NHpukatop A0CTHXKEHUS
KOMIIETEHITNH

OneHouyHble CpeacTBa

KUHETHYECKON SHEPIUU.
18. IIpakTHyeCcKne KPUTEPUN CTATUIECKON YCTOMYMBOCTH IIPOCTEUIIIEH DIEKTPHIECCKOM CUCTEMBI.
19. Usmenenne pexuMa mpH OOJBIINX BO3MYIIEHUSX M MAaJbIX HW3MEHEHHSX CKOPOCTH BpAIICHUS
reHepaTopoB. KauaHnus renepatopos.
20. Crioco6 miomaieii v BEITEKAIOIINE U3 HETO KPUTEPUH TMHAMUYECKON YCTOWYHBOCTH.
21. TlonsiTue pe3ynbTUpyIOIIEl YCTOWYMBOCTH.
22. ACHHXPOHHBIE PEXKHUMBI. Y CIIOBHE PECHHXPOHU3ALNH.
23. JlaBuHa HaNIPSKCHUSI.
24. Camo3amycK aCHHXPOHHBIX JIBUTATEINEH.
25. JlonoNHUTENbHBIE YCTPOMCTBA I YJIYYLIEHHUS YCTOWYMBOCTH. PeXUMHBIE MEpONpUATHS.
SaxitoueHre. AHaJIM3 yCIIOBUHM U CPEACTB CTaOMIIN3ALUN PEKUMOB.
26. MeTozpl pacueTa HECUMMETPUUHBIX KOPOTKUX 3aMbIKaHUH.
27. MeTo; CHMMETPHYHBIX COCTABIISIOIINX.
28. CocTaBiieHHe CXeM IpsAMOii, 00paTHON U HyJIEBOI MOCIE10BaTEIbHOCTEH.
29. BelpaxeHHs 17151 COCTABIISIFOIINX TOKOB M HANPSDKEHUH B MeCTE KOPOTKOTO 3aMbIKaHUsA. BeKToOpHbIe
arpaMMbl TOKOB M HaIIPSDKEHUU.
30. Xapaktep HM3MEHEHHUS TOKa M HaMpPsDKEHHWS MPSIMON ITOCIIEAOBAaTEIFHOCTH TeHepaTopa IMpH
[Pa3IMYHBIX KOPOTKHUX 3aMBIKaHUSAX B OJHOM U TOH JK€ TOUKE.

31. 'pannuHBIC YCIIOBHS M COOTHOIICHUS MEXKIYy CUMMETPHYHBIMH COCTABIISIFOIIUMH IS CIydaeB
00OpbIBa O/1HOM U ABYX (ha3.

32. 3ampIKaHMe Ha 3€MJTIO B CETH C HE3a3eMJICHHON HEUTpasIbio. BekTopHBIE AMarpaMMbl HANPSHKEHUN 1
ToKOB. KoMIIiekcHas cxema 3aMelieHHs.

33. Buzbl KOPOTKUX 3aMBIKaHUH.

34. VI3meHeHue BO BpEMEHH TOKA U €r0 COCTABIISIOIINX.

35. Pacyer 1 aHaM3 TOKOB KOPOTKOTO 3aMBIKAHHUSI.

36. CucreMa OTHOCUTENbHBIX eAMHUL. COCTaBIIEHUE CXEM 3aMEIleHHsI.

37. IlepexoaHbIil TIpoIlecC B HETOIBMKHBIX MAarHUTOCBS3aHHBIX IemsX. OCHOBHBIE YpaBHEHUS W
cooTHOLIEHUs. BnusHue paccesaHus.

38. BrirroueHue X0JI0CTOro Tpanchopmaropa.




Kon
WHJIUKaTOpa

NHpukatop A0CTHXKEHUS
KOMIIETEHITNH

OneHouyHble CpeacTBa

39. Pacyer ycTaHOBUBIIETOCS TOKA KOPOTKOTO 3aMBIKAHUS B CXEME C HECKOJIBKUMH UCTOYHHKAMH.

40. Bp16op 371€KTp0o00OpYy10BaHUS IO YCIOBUAM TOKOB KOPOTKHMX 3aMbIKAHHI.

41. MeTtoj pacueTHbIX KPUBBIX.

42. Ilepexonusble u cBepxnepexoanbsie /1C 1 conpoTUBIEHN CUHXPOHHBIX T€HEPaTOPOB.

43. CxeMblI 3aMeIIeHUs] CHHXPOHHOM MaIIMHBI B IPOIOJILHON U TOTIEPEUHON OCSX.

44, BnusiHue 371eKTpoiBUraresieil 1 00001IeHHOM Harpy3Ku Ha TOK B MECTE€ KOPOTKOI'O 3aMbIKaHUSI.

45. O000IIeHHBIN BEKTOP TpeX(a3HON CUCTEMBI.

46. ®opcupoBKa BO30YyKICHUSI.

47. BnusiHue Ha epeXOoIHbIN npoiece AeMI(pepHbIX 0OMOTOK.

48. IIpuMeHeHue NPaKTUYECKUX KPUTEPUEB CTATUYECKON YCTOMYMBOCTH.

49. Cratudeckas yCTOMYUBOCTD C YUETOM JICHCTBHS PETYIISATOPOB BO30YKIECHUS U CKOPOCTH.

50. [TonsTHe AMHAMHYECKONW YCTOMYUBOCTH.

51. AHanu3 mpoueccoB ¢ yueToM (GOPCHPOBKH BO3OYKIACHUSI.

52. TIporuecc BbIMaeHNs FeHepaTopa U3 CHHXPOHU3MA.

53. Bunbl 1 0cOOEHHOCTH MEPEXOAHBIX TPOIIECCOB B y3JIaX HArPy3KH MPU MaJIbIX BO3MYIICHHSX.

54. Camo3anyCck  CHHXpPOHHBIX  JBUrareneil. Pe3kume M3MeHeHUS pexuMa B cHCTEMax
PIEKTPOCHAOKEHHUS.

55. Oco0EHHOCTH HCCIIE0BAaHUS HECUMMETPHUHBIX NTEPEXOJHBIX MTPOIECCOB.

56. O6pazoBaHue BBICIINX TAPMOHHK IPU HAPYIIEHUH CUMMETPUH TpeX(Ha3HOUW CUCTEMBI.

57. ConpoTHBIIEHHE 3JEKTPUUYECKUX MAIlMH, HArpy3KH, TpaHC(HOpMaTOpoB, aBTOTPaHCHOPMATOPOB,
BO3IYITHBIX JTUHUHN U KaOeJel NI TOKOB 00paTHOM M HYJIEBOM MOCIE0BATEIHLHOCTEH.

58. I'paHnuHbBIe YCIOBHUS W COOTHOILEHHUS MEXAy CHMMETPUYHBIMH COCTaBJISIOIIMMHU TOKOB H
HaNpPsKEHUH 1711 OCHOBHBIX BUIOB HECUMMETPUYHBIX KOPOTKUX 3aMbIKAHUH.

59. IIpaBuna SKBUBaJICHTHOCTH IPSAMOM Mocie10BaTeIbHOCTH. KOMITJIEKCHBIE CXEMBbI 3aMEeIICHHUS.

60. CpaBHEHHE TOKOB Pa3ITUYHBIX BHIOB KOPOTKUX 3aMBIKAHUH.

61. KomruiekcHble cxeMbl 3aMelleHUi Tpu oOpbiBe OAHON M BYX (a3. IIpaBuiIo 3KBHUBaJEHTHOCTH
MPsIMOM MTOCIe0BATENbHOCTH. [I[puMeHeHe NpUHIUIIA HaJOKEHUSI.

62. Y4er aKTUBHBIX W WHAYKTUBHBIX CONPOTHUBICHUNA OTIENbHBIX 3JIEMEHTOB YCTAaHOBOK. YYeT

CONPOTUBJICHHI KOHTAKTHBIX COCTMHEHHUM.




Kon WNHaukaTop AOCTHKEHUS

OneHouyHble CpeacTBa
MHIIKATOpa KOMITETCHIIUH

I1K-5.2 [TpoBomut npodunakrtuueckue | Ilepevens JJabopaTopHbIX padoT:
ucnbiTauug u ocymectsisier | 1. Jlaboparophas pabora Nel «TpexdazHoe KOpOTKOe 3aMbIKaHUE B IPOCTEHILIEH LIETN.
aHamu3  QynHkuuonupoBanus | 2. JlabopaTtopnas pabora Ne2 «MccnenoBanue pexxuMOB pabOTHl CHHXPOHHOTO T€HEepaTopa C
YCTPOUCTB PEIEHHOM 3alUThI [IOMOIBI0 BEKTOPHBIX JHATPAMM).
1 aBTOMAaTHUKHU 3. JlabopatopHnas paborta Ne3 «BHe3amHoe HapylIeHHE pekuMa paboThl CHHXPOHHOTO T€HEPATopay.
4. JlabopatopHas pabota Ne 4 «Ctatudeckas U IMHAMHUYECKasl yCTOMYMBOCTD JIEKTPONIEpEaaum».
5. Jlaboparopnas paborta Ne 5 «MccienoBanue BIUsSHUS IapaMETPOB AIEMEHTOB, CXEMBI U PEKUMaA
RIIEKTPUUYECKON CUCTEMBbI Ha YCTOHUNUBOCTBY.
6. JlaGoparopnas pabota Ne 6 «VcciienoBanue BIUSHUS HA TMHAMUYECKYIO YCTOWIMBOCTD
CUHXPOHHOI'O 'eHepaTopa BUa KOPOTKOTO 3aMbIKaHUS B 3JIEKTPOIHEPTETHUECKOM CUCTEMEY.
7. JlaGopatopHnas pabota Ne 7 «IlepexomHble MPOIECCHI B y3/1aX HArpy3KU MPHU OOJIBIIAX

BO3MYIIICHHSIX).
8. Jlaboparopnas paborta Ne 8 «BHezamHoe ogHodazHoe K3 cCHHXpOHHOTO TreHepaTopay.
I1K-5.3 CocrasisieT cxembl 3amertieHusi | [IpuMepHbIe MpaKTHYECKHE 3aIaHMA:
Ha obciykuBaeMoM | 1. OnpeeTuTh 3HAaYCHUs IEpUOANYECcKOl cocranisitoiei Toka K3 B Toukax K1 mist pacueTHO# cXxeMbl,|

000pYyIOBaHNHU, PACCUYUTHIBACT TOKA3aHHOW HA PUCYHKE
rapamMeTpbl peKkUMa KOPOTKOTO

3aMBIKaHUS Ha 00OPYIOBaHHH C N, T, n, T, n,

PY u JIOII, paccuuthiBaeTr u I 4 I I h R

BBIOMpAET YCTaBKH u Q’I—I_@ Y | @ 1 e

XapaKkTepUCTHKU  yCTPOWCTB Uc Ks K>

P3A
EeMEHT SH, UsH UnH Uk Xo,0M/ L,

MBA |, kB , kB % KM KM

T1 40 115 37 10.5 - -
T2 16 38 12 6.0 - -
L1 0.4 20
L2 0.4 10
L3 0.4 5




Kon
WHJIUKaTOpa

NHpukatop A0CTHXKEHUS
KOMIIETEHITNH

OneHouyHble CpeacTBa

2.0npenenuTh CBEpXIEPEeX0aHbIe BETMUUHBI TOKOB NpH oaHoda3zHoM K3 B mpocTeiimeil emnm.

K1 x4V

T 6,3 kB

BapuanT 1

Touka K1

I'eneparop: 100 MBA;E”=1,22; x’d=0,25
Tpanchopmaropsr: 60 MBA; Un=10,5%;
JInann: x1=0,4 Om/xm; x0=3x1;

H1,2: 60MBA; x1=0,35; E”=0,85

ITepedyenn pacueTHO-rpaguyecKux pador:

PI'P Nel «Pacyet TOKOB KOPOTKOTO 3aMBIKaHMsI B IPOCTEHUIIEN CETH»

PI'P Ne2 «Pacuet TOKOB KOPOTKOTO 3aMbIKaHHsI METO/I0M THIIOBBIX KPUBBIX»

PI'P Ne 3 «IlocTpoeHne BEKTOPHOM 1HarpaMMbl CHHXPOHHOW MallIuHbDY

PT'P Ne4 «MccnenoBanre TMHAMHUYECKON YCTOMYMBOCTH CHHXPOHHOTO T€HEpaTOpa METO0M
rIomaaein

PI'P Ne 5 «MccnenoBanue pesxuMoB paboThl mpoTskeHHOoM JIDII ¢ moMoribio KpyroBbIX Juarpamm
MOILHOCTH

PI'P Ne6 «Ompenenenrie TOKOB Tpex@azHoro HecummerpuuHoro K3 MeTo1oM cCMMMETPUYHBIX
COCTaBJISIOLINX»

PI'P No7 «Pacuer pexxuma HecummerpuyHoro K3 B cetn»

PI'P Ne8 «Pacder TOkOB KOPOTKOTO 3aMbIKaHUsI B yCTaHOBKaxX HanpsbkeHueM 1o 1000 By




0) Ilopsimok mpoBeJdeHUs] MPOMEKYTOYHOH ATTECTALMHU, NMOKA3ATeIM M KPUTEPHU
OlleHUBAHMUS:

[Ipomexyrounas  arrecrauuss 1o  jaucuuiuinHe  «llepexogHsle  mporiecchbl
AIIEKTPOIHEPTETUUECKUX CUCTEM» B 6 M 7 ceMecTpe BKIIOYAET TEOPETHYECKUE BOIPOCHI,
MO3BOJIAIOIINE OLIEHUTh YPOBEHb YCBOCHHUS OOYYAIOIIMMUCS 3HAHUHM, U MPAKTUYECKHUE 3aJaHus,
BBIABIISIIOLINE CTENICHb C(HOPMUPOBAHHOCTH YMEHHI U BIIJICHUH, MPOBOAUTCS B (hopme 3adera ¢
OLICHKOW M 3K3aMeHa.

DK3aMeH M0 JaHHOH NUCHMIUIMHE MPOBOIUTCS B YCTHOH (popMe mo SK3aMeHAIMOHHBIM
OusietaM, KaXIbld M3 KOTOPBIX BKJIIOYAeT 2 TEOPETHMUECKHUX BOIMPOCAa U OJHO MPAKTHUECKOE
3a/laHue.

IToxka3aTenn U KPUTEPUH OLIEHNBAHUS 3a4eTa ¢ OLIEeHKOH M K3aMeHa:

— Ha OIICHKY «OTJHYHO» (5 0asioB) — 00yyaromunics JeMOHCTPUPYET BBICOKHH YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CHUCTEMAaTHuecKoe U TIyOOKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBINOJHSAET MPAKTUYECKHE 3aJaHHs, CBOOOJHO OIEpUpPYET
3HAHUSAMU, YMEHUSIMHU, IPUMEHSET UX B CUTYalIUSIX TOBBIIICHHON CIIOKHOCTH.

— Ha OLIEHKY «Xopoumo» (4 6aya) — o0yJaronuiicss IeMOHCTPUPYET CPEIHUM YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHUS, YMEHHUS OCBOCHBI, HO JOMYCKAIOTCS
HE3HAYNTENIbHBIC OMIMOKH, HETOYHOCTH, 3aTPYTHEHHS IIPU aHATUTHYECKUX OTIEPALHIX, IEPEeHOCe
3HAaHUU U YMEHUH Ha HOBbIE, HECTAH/IAPTHHIE CUTYAIHH.

— Ha OILICHKY «YyAOBJIETBOPUTEILHO» (3 Oawia) — 0Oy4aromuics JeMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMI: B XOJ€ KOHTPOJIBHBIX MEPONPUATUN
JIOITyCKAIOTCA OIIMOKH, TPOSIBIISIETCSI OTCYTCTBHE OTACIBHBIX 3HAHUM, yMEHUWH, HaBBIKOB,
00y4JaromIMiACs HCIBITHIBAET 3HAYUTENbHbIC 3aTPYAHEHHs] TpPU ONEPUPOBAHUM 3HAHUSAMH U
YMEHUSIMU TIPH UX TIEPEHOCE Ha HOBBIE CUTYAIINH.

— Ha OIICHKY «HEYIOBJIETBOPUTEJbHO» (2 Oamia) — oOydaroluiics IEeMOHCTPUPYET
3HaHusi He Oonee 20% TEOPEeTHYECKOro Marepuana, JOIMYCKaeT CYIIECTBEHHBIC OIIMOKH, He
MOJKET M0Ka3aTh MHTEIUICKTYaIbHbIC HABBIKHM PEIICHUS MMPOCTHIX 3a/au.

— Ha OIIEHKY «HeYAO0BJeTBOPUTEeIbHO» (1 Oamin) — oOyuaromuiicss He MOXKET MOKa3aTh
3HaHMSI HAa YpPOBHE BOCIPOM3BEACHHS M OOBsACHEHUS WHGPOpMAIlMU, HE MOXET I[0Ka3aTh
WHTEJUIEKTyalIbHbIE HABBIKU PEIICHUS MPOCTHIX 3a/1ad.



